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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: Gyanesh P. Khare and Ralph E. Bonnell 

Prior Application: 08/694,975 
Examiner: P. DiMauro 
Group Art Unit: 1103 

For: SULFUR ABSORBENTS 

PRELIMINARY AMENDMENT 

Honorable Commissioner of Patents and Trademarks 
Washington, D.C. 2023 1 

Sir: 

Please amend the above-identified 37 C.F.R. 1.53(b) divisional 
application as follows. 

In the Specification 

Page 1 , upper right-hand corner of page, please change the attorney 
docket number "32979US1" to — 32979US2— . 

Page 1 , line 1 , please delete "This is a continuation of Application 
Serial Number 07/826,567 filed on January 27, 1992." and insert —This 
application is a division of application Serial No. 08/694,975, filed on August 9, 
1996, now allowed, which is a continuation of application Serial Number 
07/826,567 filed on January 27, 1992, now abandoned .— therefor. 

In the Claims 

Please cancel claims 1-70. 



32979US2 



2 

Please add the following new claims 71-107: 

71. A composition comprising: 

zinc oxide, silica, and colloidal oxide solution wherein said 
colloidal oxide solution comprises particles of an oxide compound dispersed in a 
liquid medium said oxide compound comprises colloidal-size particles having a 
median particle size in the range of from about 50 angstroms to about 10,000 
angstroms. 

72. A composition as recited in claim 71 wherein the ratio of 
zinc oxide to silica is in the range of from about 0.25:1 to about 4: 1 and wherein 
the amount of colloidal oxide solution present in said composition is such that 
the oxide content of said composition is in the range of from an amount effective 
for providing an agglomerate of said composition having a crush strength of at 
least about 5 lb f to about 30 weight percent of the total weight of said 
composition. 

73. A composition as recited in claim 71 wherein the 
concentration of said colloidal-size particles in said colloidal oxide solution is in 
the range of from about 1 weight percent to about 30 weight percent. 

74. A composition as recited in claim 73 wherein said oxide 
compound is selected from the group consisting of alumina, silica, titania, 
zirconia, tin oxide, antimony oxide, cesium oxide, yttrium oxide, copper oxide, 
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iron oxide, manganese oxide, molybdenum oxide, tungsten oxide, chromium 
oxide and mixtures of any two or more thereof. 

75. A composition as recited in claim 74 wherein said composition 
is in the form of a dried agglomerate. 

76. A composition as recited in claim 75 wherein said composition 
is in the form of a calcined agglomerate. 

77. A composition as recited in claim 76 further comprising a 
group VIII metal oxide. 

78. A composition as recited in claim 77 wherein said group VIII 
metal oxide is present in said composition in the range of from about 0. 1 weight 
percent to about 15 weight percent. 

79. A composition as recited in claim 78 wherein said group VIII 
metal oxide is nickel oxide. 

80. A process of making a high crush strength absorption 
composition for absorbing hydrogen sulfide from a fluid stream, said process 
comprising: 

(a) mixing zinc oxide and silica to provide a dry homogeneous 

mixture; 

(b) providing said dry homogeneous mixture within a pan of a 
tumbling agglomerator; 
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(c) spraying a colloidal oxide solution, wherein said colloidal 
oxide solution comprises particles of an oxide compound dispersed in a liquid 
medium said oxide compound comprises colloidal-size particles having a 
median particle size in a range from about 50 angstroms to about 10,000 
angstroms, upon said dry homogeneous mixture while rotating said pan to 
thereby form pellets; and 

(d) drying said pellets to provide dried pellets having a crush 

strength of at least about 5 lb,-. 

81 . A process of making a high crush strength absorption 
composition for absorbing hydrogen sulfide from a fluid stream, said process 
comprising: 

(a) mixing zinc oxide and silica to provide a dry homogeneous 

mixture; 

(b) providing said dry homogeneous mixture within a pan of a 

tumbling agglomerator; 

(c) spraying a colloidal oxide solution, wherein said colloidal 
oxide solution comprises particles of an oxide compound dispersed in a liquid 
medium said oxide compound comprises colloidal-size particles having a 
median particle size in a range from about 50 angstroms to about 10,000 
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angstroms, upon said dry homogeneous mixture while rotating said pan to 
thereby form pellets; 

(d) drying said pellets to provide dried pellets having a crush 
strength of at least about 5 lb f ; and 

(e) calcining said dried pellets to provide calcined pellets 
having a crush strength of at least about 5 lb f . 

82. A process as recited in claim 80 wherein the ratio of zinc 
oxide to silica in said dry homogeneous mixture is in the range of from about 
0.25:1 to about 4:1 and wherein the amount of colloidal oxide present in said 
pellets is such that the oxide content of said pellets is in the range of from an 
amount effective for providing said dried pellets with a crush strength of at least 
about 5 lb f to about 30 weight percent. 

83. A process as recited in claim 8 1 wherein the ratio of zinc 
oxide to silica in said dry homogeneous mixture is in the range of from about 
0.25:1 to about 4:1 and wherein the amount of colloidal oxide present in said 
pellets is such that the oxide content of said pellets is in the range of from an 
amount effective for providing said calcined pellets with a crush strength of at 
least about 5 lb f to about 30 weight percent. 
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84. A process as recited in claim 80 wherein said colloidal-size 
particles in said colloidal oxide solution are in the range of from about 1 weight 
percent to about 30 weight percent. 

85. A process as recited in claim 81 wherein said colloidal-size 
particles in said colloidal oxide solution are in the range of from about 1 weight 
percent to about 30 weight percent. 

86. A process as recited in claim 84 wherein said oxide 
compound is selected from the group consisting of alumina, silica, titania, 
zirconia, tin oxide, antimony oxide, cesium oxide, yttrium oxide, copper oxide, 
iron oxide, manganese oxide, molybdenum oxide, tungsten oxide, chromium 
oxide and mixtures of any two or more thereof. 

87. A process as recited in claim 85 wherein said oxide 
compound is selected from the group consisting of alumina, silica, titania, 
zirconia, tin oxide, antimony oxide, cesium oxide, yttrium oxide, copper oxide, 
iron oxide, manganese oxide, molybdenum oxide, tungsten oxide, chromium 
oxide and mixtures of any two or more thereof. 

88. A process as recited in claim 86 wherein said dried pellets 
further comprise a Group VIII metal oxide. 

89. A process as recited in claim 87 wherein said calcined 
pellets further comprise a Group VIII metal oxide. 
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90. A process as recited in claim 88 wherein said Group VIII 
metal oxide is present in said dried pellets in the range of from about 0.1 weight 
percent to about 15 weight percent. 

91 . A process as recited in claim 89 wherein said Group VIII 
metal oxide is present in said calcined pellets in the range of from about 0.1 
weight percent to about 15 weight percent. 

92. A process as recited in claim 90 wherein said Group VIII 
metal oxide is nickel oxide. 

93. A process as recited in claim 91 wherein said Group VIII 
metal oxide is nickel oxide. 

94. A product prepared by the process of claim 80. 

95. A product prepared by the process of claim 81 . 

96. A product prepared by the process of claim 82. 

97. A product prepared by the process of claim 83. 

98. A product prepared by the process of claim 84. 

99. A product prepared by the process of claim 85. 

100. A product prepared by the process of claim 86. 

101 . A product prepared by the process of claim 87. 

102. A product prepared by the process of claim 88. 

103. A product prepared by the process of claim 89. 
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104. A product prepared by the process of claim 90. 

1 05. A product prepared by the process of claim 9 1 . 

106. A product prepared by the process of claim 92. 

107. A product prepared by the process of claim 93. 

Remarks 

The amendments to the claims have been made to reflect similar 
amendments made during the prosecution of the original parent case, Serial No. 
07/826,567, and the continuation, Serial No. 08/694,975, of the parent case. 
New claims 80-93, for a method of making a composition, are similar in 
structure and scope to the claims allowed in the continuation Serial No. 
08/694,975 covering a process of using a composition made by such method. 
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Since the new claims are believed to be patentable in view of the 

art of record, early allowance of claims 71-107 is respectfully requested. 

Respectfully submitted 

RICHMOND, HITCHCOCK, 
FISH & DOLLAR 



RAS/adh 

RICHMOND, HITCHCOCK, 
FISH & DOLLAR 
P.O. Box 2443 

Bartlesville, Oklahoma 74005 
1-918-661-1495 



By. 



tftortj. slid 

Reece A. Scott 
Registration No. 41,297 
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the United States Postal Service "Express Mail Post Office to 
Addressee" service under 37 C.F.R. L10 on the date indicated and 
is addressed to the Commissioner of Patents and Trademarks, 
Washington, D.C. 20231, on 

Itrr h 1178 
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ELECTRONIC STILL CAMERA 



This application is based on applications Nos. H9 -072017 and 
H9 -072027 filed in Japan, the contents of which are hereby 
incorporated by reference - 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to an electronic still camera, 
and more specifically, to an electronic still camera which 
transmits taken images to an external apparatus. 



Description of the Prior Art 

In an electronic still camera, taken images are stored in a 
flash memory or a memory card, and the stored images are 
reproduced and displayed on a display device provided on the 
camera. Typically, the electronic still camera is not provided 
with a printer, and to preserve images, the images are transmit- 
ted to an external printer and printed by the printer. 

The printers are available in various models ranging from a 
simple one with low resolution to a high-performance printer with 
high resolution, and the printer which can be connected to the 
electronic still camera is not limited to one model. The user 
can obtain printed images of desired resolution by selecting a 
printer according to the usage. When image printing is directed, 
the electronic still camera reads out stored images, generates 
image data for printing by a predetermined procedure and 
transmits the image data to the connected printer. 



• Such an electronic still camera has a connector for 

attaching a cable for connecting the camera and the printer, and 
is provided with an operation member such as a dial for switching 
among operation modes of photographing, reproduction and 
5 printing. The user performs switching between the operation 
modes by a manual operation to thereby perform photographing and 
reproduction with only the camera, and when printing is per- 
formed, the user attaches the cable to the connector, connects a 
printer and switches the operation mode to the printing mode by 
10 a manual operation. 
1 in recent years, it has been performed to transmit images 

i from the electronic still camera to a personal computer so that 
m various processings such as image printing, display, storage, 
m retouch and superimposition are performed by the personal 

015 computer. The electronic still camera generates image data by a 
jj predetermined procedure also when images are transmitted to a 

~q personal computer . 

;E However, conventional electronic still cameras are disadvan- 

tageous in the time required for printing and the quality of the 
20 printed images because image data for printing are always 
generated by a predetermined procedure irrespective of the 
characteristics of the connected printer. Before performing 
image printing, the printer thins out the image data when 
supplied with image data of a higher resolution than the printing 
25 resolution of the printer, and interpolates the image data when 
supplied with image data of a lower resolution than the printing 
resolution of the printer. 

The image data discarded in the thinning out are essentially 
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• unnecessary for image printing and the transmission of the 
needless image data naturally increases the time required for 
transmission. When image data of a lower resolution are 
transmitted, although no time is wasted in transmission, the 
5 quality of the printed images is poor compared with that when 
image data of a higher resolution are supplied, because high- 
resolution taken images cannot be reproduced even though the 
interpolation is performed. 

For this reason, according to the conventional electronic 
;= J_0 still cameras, for cameras generating high-resolution image data, 
if printing requires a long time although the resolution of the 

^ printed images is low when a simple printer is used, and for 

li : cameras generating low-resolution image data, the performance of 

the printer cannot be fully delivered even if a high-performance 
Ql5 printer is used. For cameras generating image data of intermedi- 
U ate resolution, both of these problems arise. 

n These problems arise not only when images are transmitted to 

a printer but also when images are transmitted to other apparatus 
such as a personal computer, and unnecessarily long time is 

20 required from the start of transmission to the completion of 
reception and the quality of images reproduced and stored by the 
external apparatus degrades. 

Moreover, according to the conventional electronic still 
cameras, in order to transmit images to an external apparatus 

25 such as a printer or a personal computer, it is necessary to 
perform both the operation of attaching the cable and the 
operation of switching the operation mode, and after printing is 
completed and the cable is detached from the connector, it is 
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* necessary" to return the operation mode to the photographing or 
the reproduction mode by a manual operation. Such operations are 
inconvenient to the user and reduce the ease-of-use of the 
camera. In addition, when the user forgets to return the mode, 

5 there is a possibility that the right moment to take a picture is 
missed in the next photographing. 



SUMMARY OF THE INVENTION 

An object of the present invention is to provide an 
!=A0 electronic still camera which can transmit image data very effi- 
2 ciently to an external apparatus such as a printer and make the 

H most of the performance of the external apparatus* A further 

:J : object of the present invention is to provide an electronic still 

]Jl camera of excellent operability which requires minimal user's 

Hl5 operations to transmit image data to an external apparatus. 
rU To achieve the above-mentioned objects, according to one 

0 aspect of the present invention, a camera having an output 

section for outputting image data representative of a taken image 
to an external apparatus comprises a communicator for communicat- 
20 ing with the external apparatus, and an image processor for 
generating image data to be outputted to the external apparatus 
based on a characteristic of the external apparatus obtained 
through the communication. The characteristic of the external 
apparatus obtained through the communication is, for example, a 
25 resolution, and the external apparatus is, for example, a printer 
for printing an image represented by the image data. 

By configuring the image processor so as to generate the 
image data to be transmitted in accordance with the resolution of 
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• the external apparatus, generation of image data of too high 
resolution for the external apparatus to make use of, and image 
data of too low resolution for the external apparatus to take 
full advantage of its own resolution can be avoided. When image 
5 data are transmitted to a printer, by generating image data in 
accordance with the characteristics of the printer, printed 
images in which the performance of the printer is fully delivered 
are obtained in an appropriate time commensurate with the quality 
of the images . 

-10 According to another aspect of the present invention, a 

camera being operable in a first mode in which photographing of 
Ti a subject is performed and data of a taken image are stored, in 

a second mode in which an image of the stored data is displayed, 
and in a third mode in which the stored data are outputted to a 
^15 printer through a detachably attached connection device and an 
U image of the data is printed, comprises a manual operation 

D member, a selector for switching between the first mode and the 

second mode by an operation of the manual operation member, a 
connector for attaching the connection device, and a detector for 
20 detecting whether the connection device is attached to the 
connector or not. Here, the selector selects the third mode 
irrespective of condition of the manual operation member when it 
is detected that the connection device is attached. 

The user switches between the first and the second modes by 
25 a manual operation to perform taking of images or reproduction 
and display of images, and when the connection device is attached 
to the connector, the camera is forcibly placed in the third mode 
by the selector even when the camera is in the first or the 
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m second mode* When the user directs start of printing in this 
mode, image printing is performed by the external printer, and 
after printing is finished, by detaching the connection device 
from the connector, the camera is returned to the first or the 
5 second mode which the camera had been in before the connection 
device was attached to the connector. 

According to still another aspect of the present invention, 
a camera which stores data of a taken image and outputs the 
stored image data to an external apparatus through a detachably 

10 attached connection device comprises a connector for attaching 
the connection device, a detector for detecting whether the 
connection device is attached to the connector or not, and a 
controller for permitting the image data to be outputted through 
the connector when it is detected that the connection device is 

15 attached, and inhibiting the image data from being outputted 
through the connector when it is detected that the connector is 
not attached . 

The output of the image data to the external apparatus is 
permitted only when the connection device is attached to the 
20 connector. Therefore, image data can be transmitted to the 
external apparatus at any given time while the connection device 
is attached, and when the connection device is not attached, i.e. 
when the camera is not connected to the external apparatus, the 
meaningless operation of outputting the image data is inhibited. 

25 

DESCRIPTION OF THE DRAWINGS 

These and other objects and features of this invention will 
become clear from the following description, taken in conjunction 
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m with the preferred embodiments with reference to the accompanied 
drawings in which: 

Fig, 1 is a perspective view showing the appearance of an 
electronic still camera according to first and second embodi- 
5 ments ; 

Fig. 2 is a block diagram schematically showing the 
configuration of the electronic still camera according to the 
first embodiment; 

Fig. 3 shows a relationship between switch setting and 
10 operation modes in the electronic still camera according to the 
first embodiment; 

Fig. 4 shows a relationship between the printing density of 
a printer connected to the electronic still camera according to 
the first embodiment and the number of pixels of image data for 
15 printing generated by the electronic still camera; 

Fig. 5 is a flowchart showing the flow of photographing, 
reproduction and printing of the electronic still camera 
according to the first embodiment; 

Fig. 6 is a flowchart showing the flow of printing of the 
20 electronic still camera according to the first embodiment; 

Fig. 7 schematically shows a condition in which the 
electronic still camera according to the first and second 
embodiments is connected to an external apparatus other than a 
printer; 

25 Fig. 8 is a block diagram schematically showing the 

configuration of the electronic still camera according to the 
second embodiment; 

Fig. 9 shows a relationship between switch setting and 
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^ operation modes in the electronic still camera according to the 
second embodiment; and 

Fig. 10 is a flowchart showing the flow of photographing, 
reproduction and printing of the electronic still camera 
5 according to the second embodiment. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Hereinafter, embodiments of an electronic still camera 
(hereinafter, also referred to as mere camera) employing the 

10 present invention will be described with reference to the 
drawings. Fig. 1 shows the appearance of an electronic still 
camera 1 according to a first embodiment obliquely viewed from 
above from the rear. The camera 1 has a taking lens 21 on the 
front surface of the body, has a finder 22, a color liquid 

15 crystal display (LCD) 23, a power switch SM and two switches SI 
and S2 on the back surface, has a release button 24 and a dial 25 
on the top surface, has a card slot 26 on one side surface, and 
has on the other side surface a connector 27 to which a cable 31 
is attached for connection to an external printer 30 for image 

20 printing. 

In the camera 1, light from the subject is imaged on the 
light receiving surface of a charge coupled device (CCD) by the 
taking lens 21, and photographing is electronically performed by 
the CCD. The taken images are stored in a memory card inserted 
25 in the card slot 26. The release button 24 has a switch S3 (see 
Fig. 2) which is turned on when the release button 24 is 
depressed . 

The camera 1 has the following three operation modes: a 
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• photographing mode in which images are taken and the taken images 
are stored in a memory card; a reproduction mode in which the 
images stored in a memory card are reproduced and displayed on 
the LCD 23; and a printing mode in which the images stored in a 
5 memory card are transmitted to the printer 30 and printed onto 
paper by the printer 30. Switching among these modes is 
performed by the user's manual operation of the switches SI and 
S2. Start of photographing in the photographing mode, change of 
the displayed image in the reproduction mode and start of 
10 printing in the printing mode are directed by turning on the 
switch S3 . 

For photographing, one of the following three modes can be 
selected: a macro mode suitable for photographing a subject at a 
close distance; a portrait mode suitable for normal photographing 

15 such as photographing of a person; and a sport mode suitable for 
photographing a fast moving subject. Switching among these modes 
is performed by use of the dial 25. 

The printer 30 is not always connected to the camera 1 but 
is connected thereto when printing is performed. The user 

20 attaches the cable 31 to the connector 27 for connecting the 
printer 30. Various types of printers can be connected to the 
camera 1. The resolution of the printed images differs according 
to the performance of the printer. 

The configuration of the camera 1 is schematically shown in 

25 Fig. 2. The camera 1 is roughly divided into a control section 
10, a photographing section 11, a display section 12, a storage 
section 13, an operation section 14 and a connection section 15. 
The photographing section 11 comprises the taking lens 21, the 
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• CCD for converting light transmitted by the taking lens 21 into 
electric signals, an amplifier for amplifying the output signals 
of the CCD, an analog- to-digital (A/D) converter for converting 
the amplified analog signals into digital signals, and a CCD 
5 driver for driving the CCD. The display section 12 comprises the 
LCD 23 for displaying a reproduced image, and an LCD driver for 
driving the LCD 23. 

The storage section 13 comprises a memory card, and a card 
driver for inputting and outputting images to and from the memory 

10 card. The operation section 14 includes the switch SI, the 
switch S2, and the switch S3 provided in the release button 24. 
The connection section 15 comprises the connector 27 for 
attaching the cable 31, and a transmitting and receiving circuit 
for performing transmission and reception. 

15 The control section 10, which comprises a microcomputer, 

performs image processing and controls the above-described 
sections. Specifically, in the photographing mode, the control 
section 10 processes signals from the photographing section 11 to 
produce image signals and stores the image signals in the storage 

20 section 13, and in the reproduction mode, the control section 10 
outputs image signals read out from the storage section 13 to the 
display section 12 to display images. In the printing mode, the 
control section 10 processes image signals read out from the 
storage section 13 to generate image data for printing and 

25 transmits the image data through the connection section 15 to the 
printer 30. 

The control section 10 decides the operation mode from among 
the photographing mode, the reproduction mode and the printing 
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• mode in accordance with the setting of the switches SI and S2 in 
the operation section 14. A relationship between the switches SI 
and S2 and the operation modes is shown in Fig. 3. When the 
switches SI and S2 are both OFF, the camera 1 is placed in a stop 
5 mode. In this mode, the control section 10 does not allow the 
sections of the camera 1 to operate. When the switch SI is ON 
and the switch S2 is OFF, the camera 1 is placed in the photo- 
graphing mode. When the switch SI is OFF and the switch S2 is 
ON, the camera 1 is placed in the reproduction mode. When the 

10 switches SI and S2 are both ON, the camera 1 is placed in the 
printing mode. 

Prior to image printing in the printing mode, the control 
section 10 requests the printer 30 to transmit characteristics of 
the printer 30 such as the printing density and the printing 

15 size, and generates image data for printing based on the 
characteristic information transmitted from the printer 30. 
Consequently, the image data for printing transmitted to the 
printer 30 are responsive to the characteristics of the printer 
30, and when a different type of printer is connected, different 

20 image data are generated by the control section 10. 

The control section 10 is capable of generating two kinds of 
image data: image data having a large number of pixels; and image 
data having a small number of pixels, and switches therebetween 
according to the printing density, i.e. the resolution of the 

25 printer 30. A concrete relationship between the printing density 
of the printer 30 and the image data generated by the control 
section 10 is shown in Fig. 4. When the printing density of the 
printer 30 is 600 dots per inch (dpi) or more, the control 
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w section 10 generates image data of 640 pixels wide and 480 pixels 
long, and when the printing density is less than 600 dpi, the 
control section 10 generates image data of 320 pixels wide and 
240 pixels long, 

5 Therefore, when a printer with a printing density of less 

than 600 dpi is connected, the amount of transmitted image data 
is one- fourth and the time required for the data transmission is 
also one- fourth compared with when a printer with a printing 
density of 600 dpi or more is connected. 

10 The flow of control processing performed by the control 

section 10 is shown in Fig. 5. First, the condition of the 
switches SI, S2 and S3 is detected (step #5), and it is deter- 
mined whether the switches SI and S2 are both ON or not (step 
#10). When the switches SI and S2 are both ON, the process waits 

15 until the switch S3 is turned on (step #15), and when the switch 
S3 is turned on, processing for printing all the images in the 
storage section 13 is performed (step #20). 

The flow of processing for printing is shown in Fig. 6. The 
control section 10 communicates with the printer 30 through the 

20 connection section 15 and obtains characteristic information of 
the printer 30 ( step #105 ) , and determines whether or not the 
printing density of the printer 30 is 600 dpi or more ( step 
#110). When the printing density is 600 dpi or more, image 
signals are read out from the memory card and image data of 

25 640x480 pixels are generated and outputted to the connection 
section 15 (step #115). When the printing density is less than 
600 dpi, image signals are read out from the memory card and 
image data of 320x240 pixels are generated and outputted to the 
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connection section 15 (step #120). 

The control section 10 performs the generation and output of 
the image data successively for all the images stored in the 
memory card. Therefore, all the stored images are printed by one 
printing command issued at step #15 of Fig. 5. After the last 
image data are outputted to the connection section 15, the 
process returns to step #5 of Fig. 5. 

When it is determined at step #10 that one or both of the 
switches SI and S2 are OFF, it is determined whether the switch 
SI is ON or not (step #25). When the switch SI is ON, it is 
further determined whether the switch S3 is ON or not (step #30), 
and when the switch S3 is ON, photographing is performed (step 
#35). Specifically, image signals are produced from the output 
of the photographing section 11 and the produced image data are 
stored in the storage section 13. After photographing or when 
the switch S3 is OFF, the process returns to step #5. 

When it is determined at step #25 that the switch SI is OFF, 
it is determined whether the switch S2 is ON or not (step #40). 
When the switch S2 is OFF, the process returns to step #5. When 
the switch S2 is ON, image reproduction is performed by reading 
out the first image from the storage section 13 and displaying 
the image on the display section 12 (step #45). Then, it is 
determined whether the switch S3 is ON or not (step #50). When 
the switch S3 is turned on within a predetermined period of time, 
the displayed image is changed by reading out the next image from 
the storage section 13 and displaying the image on the display 
section 12 (step #55). Then, the process returns to step #50. 
When the switch S3 is not turned on within the predetermined 
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^ period of time at: step #50, the process returns to step #5. 

After photographing, reproduction or printing, the control 
section 10 again detects the condition of the switches SI, S2 and 
S3 at step #5 and performs photographing, reproduction or 

5 printing in accordance with the setting of the switches SI and 
S2. 

As described above, according to the electronic still camera 
1, since the performance of the printer is fully delivered, the 
performance of the printer is not wasted even when a high- 

10 performance printer is connected. Since needless image data 
exceeding the performance of the printer are avoided from being 
transmitted, the printing efficiency improves when a low- 
performance printer is connected. That is, the printing time is 
reduced in accordance with the image quality while the quality of 

15 printed images is maintained high. 

While in this embodiment, an example has been described in 
which the number of pixels of image data for printing has two 
settings according to the printing density of the printer, the 
number of pixels of the image data may have three or more 

20 settings by determining the printing density in smaller units. 
When this is done, the performance of the printer can be fully 
delivered irrespective of the printing density of the connected 
printer, so that printers of any resolution from low resolution 
to high resolution can be effectively used. Moreover, the time 

25 required for printing can be changed in fine increments according 
to the resolution of the image to be printed. 

The electronic still camera 1 may be connected to an 
external display apparatus so that images are displayed on the 



-14- 



• external display apparatus. In this case, by generating image 
data for display in accordance with the resolution of the display 
apparatus, the transmission of needless image data is avoided and 
the performance of the display apparatus is fully delivered, 
5 Moreover, the camera 1 may be connected to a personal computer to 
transmit the image data to the personal computer so that 
processing such as printing, display and image superimposition is 
performed by the personal computer or that the images are stored 
in a storage device of the personal computer. In this case, by 

10 generating image data in accordance with the characteristics of 
the processing performed by the personal computer, the transmis- 
sion of needless image data is avoided. A condition in which the 
electronic still camera 1 is connected to an external apparatus 
30a other than a printer is shown in Fig. 7. 

15 A second embodiment will be described. An electronic still 

camera 2 of this embodiment has a similar appearance to the 
camera 1 of the first embodiment, and is provided with all the 
members shown in Fig. 1 such as the switches SI and S2 and the 
connector 27. Like the camera 1, the camera 2 has the switch S3 

20 which is turned on when the release button 24 is depressed. 

The camera 2 also have the three operation modes: the 
photographing mode in which images are taken and the taken images 
are stored in a memory card; the reproduction mode in which 
images stored in a memory card are reproduced and displayed on 

25 the LCD 23; and the printing mode in which images stored in a 
memory card are transmitted to the printer 30 and printed onto 
paper by the printer 30. Of these modes, the photographing mode 
and the reproduction mode are switched between by the user f s 
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• manual operation of the switches SI and S2. 

Start of photographing in the photographing mode, change of 

the displayed image in the reproduction mode and start of 

printing in the printing mode are directed by turning on the 
5 switch S3. Photographing is performed in a mode selected by the 

dial 25 from among the above-described macro, portrait and sport 

modes . 

In this embodiment, like in the first embodiment, the 
printer 30 is not always connected to the camera 2 but is 

10 connected thereto by attaching the cable 31 to the connector 27 
when printing is performed. In the connector 27, a switch S4 
(see Fig. 8) is provided which is turned on when the cable 31 is 
attached and is turned off when the cable 31 is not attached. 
Switching between the printing mode and the photographing and 

15 reproduction modes is performed by turning on and off the switch 
S4. 

The configuration of the camera 2 is schematically shown in 
Fig. 8. The camera 2 is roughly divided into a control section 
10a, the photographing section 11, the display section 12, the 

20 storage section 13, the operation section 14 and a connection 
section 15a. The configuration and function of the photographing 
section 11, the display section 12 and the storage section 13 are 
the same as those of the camera 1 of the first embodiment and 
will not be described again. The configuration and operation of 

25 the operation section 14 are the same as those of the camera 1. 
However, as will be described later, the manner of mode switching 
performed by the control section 10a based on the condition of 
the switches SI and S2 is different from that of the camera 1. 
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• The connection section 15a is different from the connection 
section 15 of the camera 1 in that the switch S4 is provided in 
addition to the connector 27 for attaching the cable 31. 

The control section 10a, which comprises a microcomputer , 
5 performs image processing and controls the above-described 
sections. Specifically, in the photographing mode, the control 
section 10a processes signals from the photographing section 11 
to produce image signals and stores the image signals in the 
storage section 13, and in the reproduction mode, the control 

10 section 10a outputs image signals read out from the storage 
section 13 to the display section 12 to display images. In the 
printing mode, the control section 10a transmits image signals 
read out from the recording section 13 from the connection 
section 15a to the printer 30 through the cable 31. 

15 The control section 10a decides the operation mode from 

among the photographing mode, the reproduction mode and the 
printing mode in accordance with signals from the switches SI and 
S2 of the operation section 14 and the switch S4 of the connec- 
tion section 15a. A relationship between the switches SI, S2 and 

20 S4 and the operation modes is shown in Fig. 9. When the switch 
S4 is OFF, i.e. when the cable 31 is not attached to the 
connector 27, the setting of the switches SI and S2 is enabled. 

In this case, the camera 2 is placed in the stop mode when 
the switches SI and S2 are both OFF. In this mode, the control 

25 section 10a does not allow the sections of the camera 2 to 
operate. When the switch SI is ON, the camera 2 is placed in the 
photographing mode irrespective of whether the switch S2 is ON or 
OFF. When the switch SI is OFF and the switch S2 is ON, the 
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9 camera 2 is placed in "the reproduction mode. 

When the switch S4 is ON, i.e. when the cable 31 is attached 
to the connector 27 and the printer 30 is connected to the camera 
2, the camera 2 is placed in the printing mode irrespective of 
5 whether the switches SI and S2 are ON or OFF. When the switch S4 
is returned from ON to OFF, i.e. when the cable 31 is removed 
from the connector 27 and the printer 30 is disconnected from the 
camera 2, the setting of the switches SI and S2 is again enabled. 
The flow of control processing performed by the control 

10 section 10a is shown in Fig. 10. First, the condition of the 
switches SI to S4 is detected (step #205), and it is determined 
whether the switch S4 is ON or not (step #210). When the switch 
S4 is ON, the process waits until the switch S3 is turned on 
(step #215), and when the switch S3 is turned on, all the images 

15 are read out from the storage section 13 and outputted to the 
connection section 15a (step #220). The outputted images are 
received by the printer 30 through the cable 31 and printed onto 
paper. Then, the process returns to step #5. 

When it is determined at step #210 that the switch S4 is 

20 OFF, it is determined whether the switch SI is ON or not (step 
#225). When the switch SI is ON, it is further determined 
whether the switch S3 is ON or not ( step #230 ) , and when the 
switch S3 is ON, photographing is performed (step #235). 
Specifically, image signals are produced from the output of the 

25 photographing section 11 and the produced image signals are 
stored in the storage section 13. After photographing or when 
the switch S3 is OFF, the process returns to step #205. 

When it is determined at step #225 that the switch SI is 
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• OFF, it is determined whether the switch S2 is ON or not (step 
#240). When the switch S2 is OFF, the process returns to step 
#205. When the switch S2 is ON, image reproduction is performed 
by reading out the first image from the storage section 13 and 
5 displaying the image on the display section 12 (step #245). 
Then, it is determined whether the switch S3 is ON or not (step 
#250). When the switch S3 is turned on within a predetermined 
period of time, the displayed image is changed by reading out the 
next image from the storage section 13 and displaying the image 
10 on the display section 12 (step #255). Then, the process returns 
to step #250. When the switch S3 is not turned on within the 
predetermined period of time at step #250, the process returns to 
step #205. 

After photographing, reproduction or printing, the control 
15 section 10 again detects the condition of the switches SI to S4 
at step #205 and performs photographing, reproduction or printing 
in accordance with the setting of the switches. In this case, 
the condition of the switch S4 is also detected first so that 
printing is given priority over photographing and reproduction. 
20 As described above, the electronic still camera 2 is always 

placed in the printing mode when the cable 31 is attached to the 
connector 27, and is placed in the photographing or reproduction 
mode in accordance with manual operation when the cable 31 is not 
attached to the connector 27. For this reason, in printing 
25 images, it is unnecessary for the user to be conscious of the 
operation mode of the camera 2 and preparation for printing is 
completed with a minimum operation of connecting the printer 30 
to the camera. Moreover, it never occurs that the user forgets 
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• to return the camera to the mode which the camera was in before 
printing* Consequently, the operability improves and there is no 
possibility that the right moment to take a picture is missed 
after printing. 

5 Further, since transmission of image signals is permitted 

only when the cable is attached, it is ensured that images are 
avoided from being transmitted under a condition where the camera 
is not connected to the printer, i.e. under a condition where 
transmission of images is meaningless. Consequently, it is 

10 unnecessary for the user to wait for the meaningless transmission 
operation to be finished, so that the operability improves, 
particularly, when a multiplicity of images are transmitted. 
Moreover, when the camera is configured so that the stored image 
signals are automatically erased after read out for printing, 

15 there is no possibility that the images are erased which are not 
actually printed because the printer is not connected. 

While in this embodiment, an example has been described in 
which the electronic still camera is connected to a printer to 
perform printing, the electronic still camera 2 may be connected 

20 to an external apparatus 30a such as a personal computer as shown 
in Fig. 7 so as to perform not only printing but also other 
processing such as image display and super imposition. Moreover, 
a large-capacity storage device of the external apparatus may be 
used for storing images. In this case, the camera is also 

25 automatically placed in an operation mode to transmit images 
simply by attaching to the connector the cable for connection to 
the external apparatus. 

The functions of the electronic still camera 1 of the first 
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embodiment and the electronic still camera 2 of the second 
embodiment may be combined so that image data responsive to the 
performance of the connected external apparatus are generated and 
transmitted and that switching between the printing mode and the 
other operation modes is automatically performed in accordance 
with whether an external apparatus is connected or not. By doing 
so, an electronic still camera with high image transmission 
efficiency and excellent operability is achieved. 

Obviously, many modifications and variations of the present 
invention are possible in light of the above teachings. It is 
therefore to be understood that within the scope of the appended 
claims, the invention may be practiced other than as specifically 
described . 
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• What; is claimed is: 

1. A camera having an output section for outputting image 
data representative of a taken image to an external apparatus, 
comprising: 

5 a communicator for communicating with said external 

apparatus; and 

an image processor for generating image data to be outputted 
to said external apparatus based on a characteristic of said 
external apparatus, said image processor obtaining information on 
10 said characteristic based on a communication result* 

2. A camera as claimed in claim 1, wherein said characteris- 
tic is resolution. 

15 3. A camera as claimed in claim 2, wherein said image 

processor decides the number of pixels of the generated image 
data in accordance with the resolution, 

4. A camera as claimed in claim 1, wherein said external 
20 apparatus is a printer. 

5. A camera as claimed in claim 4, wherein said characteris- 
tic is the number of dots per inch of the printer. 

25 6. A camera as claimed in claim 5, wherein said image 

processor decides the number of pixels of the generated image 
data in accordance with the number of dots per inch of the 
printer. 
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7. A camera as claimed in claim 1, wherein said external 
apparatus is a display apparatus. 



8. A camera as claimed in claim 1, wherein said external 
5 apparatus is a personal computer. 

9. A camera being operable in a first mode in which 
photographing of a subject is performed and data of a taken image 
are stored, in a second mode in which an image of the stored data 

10 is displayed, and in a third mode in which the stored data are 
outputted to a printer through a detachably attached connection 
device and an image of the data is printed, comprising: 
a manual operation member; 

a selector for switching between the first mode and the 
15 second mode by an operation of said manual operation member; 

a connector for attaching said connection device; and 
a detector for detecting whether said connection device is 
attached to said connector or not, 

wherein when it is detected that said connection device is 
20 attached, said selector selects the third mode irrespective of 
condition of said manual operation member. 

10. A camera as claimed in claim 9, wherein said connection 
device is a connection cable. 

25 

11. A camera which stores data of a taken image and outputs 
the stored image data to an external apparatus through a 
detachably attached connection device, comprising: 
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^ a connector for attaching said connection device; 

a detector for detecting whether said connection device is 
attached to said connector or not; and 

a controller for permitting the image data to be outputted 
5 through said connector when it is detected that said connection 
device is attached , and inhibiting the image data from being 
outputted through said connector when it is detected that said 
connector is not attached. 

10 12. A camera as claimed in claim 11, wherein said external 

apparatus is a personal computer. 

13. A camera as claimed in claim 11 , wherein said external 
apparatus is a printer. 

15 

14. A camera as claimed in claim 11, wherein said external 
apparatus is a storage apparatus. 

15. A camera as claimed in claim 11, wherein said connection 
20 device is a connection cable. 
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• ABSTRACT OF THE DISCLOSURE 

An electronic still camera which transmits taken images to 
a printer connected to the camera to print the images is provided 
with a microcomputer for generating image data for printing and 
5 communicating with the printer. When start of printing is 
directed, the microcomputer obtains information on characteris- 
tics of the printer from the printer, generates image data whose 
number of pixels differs between when the printing density is a 
predetermined value or more and when it is less than the 

10 predetermined value, and transmits the image data to the printer. 
A connector is provided for attaching a cable of the printer to 
the electronic still camera, and a switch for detecting whether 
the cable is attached or not is provided in the connector. When 
the cable is attached to the connector, only transmitting images 

15 to the printer to print the images is permitted even if taking of 
images or reproduction display is directed by a manual operation. 
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